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Introduction 

Cadmus evaluated PPL Electric's portfolio of energy-efficiency programs, as described in its Phase II 

Energy Efficiency and Conservation (EE&C) Plan, in its fifth program year (PY5) under Pennsylvania Act 

129. Phase II of Act 129 covers June 2013 through May 2016. PY5 covers June 2013 through May 2014. 

The findings from the impact evaluation for PY5, including savings by program, and the cost-

effectiveness evaluation are publicly available in the document titled "PY5 Final Annual Report." 

This report focuses on the process evaluation of PPL Electric's PY5 portfolio. It identifies opportunities 

and offers recommendations to improve the effectiveness of these components—design and 

implementation, enrollment processes, marketing and outreach, quality assurance, and other 

elements—for all of PPL Electric's energy-efficiency programs. 

Process Evaluation Methodology 
Process evaluation activities varied by program in PY5. The main activities that Cadmus conducted were: 

Participant and nonparticipant telephone surveys 

Program literature review and benchmarking 

Database and records review for quality assurance and quality control (QA/QC) 

Shelf-stocking study for residential lighting 

Stakeholder interviews 

Trade ally surveys and interviews 

Process map review 

Table 1 lists the evaluation activities conducted for each program in PY5 (in alphabetical order by 

program name). A full description o f the survey methodology is contained in Appendix A of this process 

evaluation report and the sample attrition is contained in Appendix B ofthis report. 

Table 1. Process Evaluation Activities by Program 

I Process'Eva iuationrActivity 
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(Review, 

Appliance 

Recycling (ARP) 
X X X X X -
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Custom Incentive X - X X X - X 
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E-Power Wise - - X X X X X 
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Energy Efficiency 

Behavior & 
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X X 

Master Metered 

Low-Income 

Multifamily 

Housing 

X - X X X - X 

Prescriptive 

Equipment 
X - X X X X X 

Residential Home 

Comfort 
X - X X X 

X 

Residential Retail X X X X X X 

School 

Benchmarking z 
X - - X X -

X 

Student and 

Parent Education 
X - X X X -

X 

WRAP - - X X X - X 

Continuous 

Energy 

Improvement 1 

- - - - - - -

1 No evaluation activities completed for PY5 but an evaluation will be completed for PY6. 
3 Evaluation activities will be completed and reported in PY6. 

Organization of this Report 
This report includes findings across all programs in the portfolio-wide assessment. (Conclusions and 

recommendations are located in Appendix A of the impact report titled "PY5 Annual Report.") This 

section examines the portfolio's overall achievement and planned savings for each program. It also 

explores participant feedback, marketing and outreach, energy-efficiency attitudes and behaviors, and 

participant decision-making across programs. 

Each program is assessed in more detail in the individual chapters that follow the portfolio-wide 

assessment. Program chapters contain a summary of the program's achievements against planned 

savings and a summary of findings from the program-specific evaluation activities. Chapters are 

organized according to impact on the overall portfolio (contribution of energy savings), beginning with 

the largest program and ending with smallest. 
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Portfolio-Wide Assessment 

In PY5, PPL Electric's portfolio of EE&C programs achieved 90% of its planned energy savings of 

224,533 MWh/year, and it is well-positioned to reach its three-year Phase II compliance target of 

821,702 MWh/year in 2016.1 

Most programs achieved over 85% of their PY5 planned energy savings, with Appliance Recycling, 

Master Metered Low-Income Multifamily Housing, and Student and Parent Energy-Efficiency Education 

programs exceeding their planned savings (Figure 1). Three programs—Custom Incentive, Low-Income 

Winter Relief Assistance Program (WRAP), and Residential Home Comfort—achieved fewer savings than 

planned. In this report, Cadmus explores how PPL Electric can adjust program delivery where necessary 

to ensure that programs are able to ramp up to meet Phase II compliance targets. At the same time, we 

note that some programs have sufficient projects in the PY6 queue to meet targets, and others have 

already instituted changes to increase participation. 

Figure 1. Verified Gross Savings (MWh/year) as a Percentage of Planned PY5 Savings 
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1 Planned savings are based on PPL Electric's revised EE&C Plan (Docket No. M-2012-2334388) filed with the 
Pennsylvania PUC on April 7, 2014, 



Portfolio-Wide Findings and Conclusions 
This section presents the key results from Cadmus' process evaluation activities at a portfolio level for 

several components. The conclusions drawn from the process evaluation are displayed in bold blue text, 

followed by a discussion o f the supporting findings. Recommendations identify opportunities for 

improving the specific processes and outcomes. Recommendations can be found in Appendix A, Table 

A - l o f the impact report titled, "PY5 Annual Report." The components discussed below reflect 

participant experience; energy-efficiency knowledge, actions, and purchasing patterns; marketing and 

outreach; willingness to pay for LEDs; and barriers to energy efficiency. 

Marketing and Outreach 

PPL Electric's flexible approach to program marketing is aligned with program plans to 

intentionally control the pace of each program. This approach seemed to work well for many 

programs, but others that achieved fewer savings than the planning targets may benefit from 

increased outreach and are examined on a case-by-case basis. 

PPL Electric program staff reported limited marketing in PY5 for most programs, with the objective of 

balancing program momentum with the risk of oversubscription. For example, PPL Electric developed a 

flexible marketing plan for the Appliance Recycling Program in PY5 so that staff could adjust marketing 

based on the program's progress, scaling back advertising if participation was on track to surpass goals 

but redeploying it if participation dropped too sharply. This worked well for the program, which 

achieved 101% of its PY5 energy savings. 

The Prescriptive Equipment, E-Power Wise, Residential Retail, and Residential Home Comfort programs 

conducted limited marketing. The Prescriptive Equipment and Residential Retail programs successfully 

met their planned savings for PY5, due mainly to each program's lighting components (upstream lighting 

discounts for Residential Retail and downstream rebates for commercial customers for Prescriptive 

Equipment). Other measures within these programs had lower-than-anticipated participation rates, 

indicating low awareness of other rebate opportunities in the market. 

The Custom Incentive Program achieved fewer savings in PY5 than planned, but the program appears to 

be on track to meet Phase II planned savings based on the size and number of projects currently in the 

planning and development phase. If the program falls behind, PPL Electric may be able to improve 

outreach to ensure there are enough projects in the queue to achieve the total Phase II planned savings 

for the program. 

It is likely that awareness of PPL Electric's Phase II offerings will grow over time through word of mouth 

and therefore may not need much more marketing investment (although this could vary by measure or 

program). A small percentage of respondents said they learned o f the program from a friend, relative, or 

colleague this year, yet over half of all respondents said they recommended the program to a friend, 

relative, or colleague (see Figure 2). This indicates that the number of participants hearing about the 
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opportunities for PPL Electric rebates and incentives through nontraditional marketing channels could 

increase in PY6 and PY7. 

Figure 2. Respondents Who Have Recommended the Program to a Friend, Relative, or Colleague 

ARP (n=140) 

Res Retail Equipment {n=75) 

Res Home Comfort (n=164) 

Custom Incentive {n=l l ) 

Direct Discount (n=75) 

Prescriptive Lighting (n=75) 

69% 

67% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 

Percentage of Respondents 

Source: Survey Question, "Since receiving your rebate, have you recommended the program to 
any friends, relatives, or colleagues. 

Commercial survey respondents were more l ikely to learn abou t the p rog ram f r o m an instal ler 

or contractor than f r o m PPL Electric, suggest ing t ha t PPL Electric's ef for ts to engage t rade 

allies are effect ive. However, this seems l im i ted to l ight ing. Improvements in non- l ight ing 

t rade al ly engagement w o u l d l ikely boost par t ic ipa t ion f o r o ther prescript ive measures. 

Although residential participants most often learned about the program from PPL Electric, the most 

common for commercial participants was from an installer or contractor, as shown in Figure 3. (A 

complete list of the methods by which participants heard about the program is contained in 

Appendix C.) 

However, most of the participation in the Prescriptive Equipment Program was for lighting rebates, 

suggesting that PPL Electric could do more to recruit participants for non-lighting measures or support 

trade allies to do so. 
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Figure 3. PY5 Program Awareness by Sector 

s Residential (n=454) m Commercial (n=161) 

60% 

8- 40% 
o 
oc 
'S 30% 
ct 
oa 

1 
u 

I 

51% 

20% 

10% 

0% 

'6%-
8% 

PPL Electric Installer, Retailer, Friend, 
contractor, distributor, relative, 

home builder, supplier colleague 
remodeler 

Other 

2% 2% 

Newspaper, 
television 

Source: Survey Question, "How did you learn about the program? Was it from PPL Electric, from a contractor or retailer, from 
a friend or family member or some other way?" Residential participant data aggregated from surveys for the following 
programs: Appliance Recycling, Residential Retail, Residential Home Comfort (all components). Commercial participant data 
aggregated from surveys for the following programs: Custom Incentive and Prescriptive Equipment (all components). 

Participant Experience 

Participants were highly satisfied with the PY5 programs and over half recommended the 

program to a friend, relative, or colleague. 

For all programs in PY5, 94% of survey respondents rated their satisfaction as very or somewhat satisfied 

(Figure 4). Overall satisfaction results are similar to PY4, which reported 90% on a different but 

comparable scale for a majority of programs. 

In PY5, Cadmus replaced the 10-point rating scale used in PY4 to a four-point word scale, in which 

participants were asked to rate their satisfaction as very satisfied, somewhat satisfied, not too satisfied, 

or not satisfied at all. To compare the results of PY4 to PY5, we treated ratings of 8, 9, or 10 in PY4 as 

equivalent to the very or somewhat satisfied in PY5. 
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Figure 4. Overall Program Satisfaction in PY5 
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Source: Survey question, "Thinking about your overall experience with the program, how would you rate your satisfaction?" 

Although a lower proportion of survey respondents in the Custom Incentive Program said they were 

very satisfied with the program, none said they were not too satisfied or not satisfied at all. Some 

projects in the Custom Incentive Program are complex, evolve slowly over time, and involve multiple 

iterations of calculations, which makes the overall process slightly more complicated than other 

programs. 

We asked respondents if they had recommended the program to a friend, relative, or colleague, and 

over half of the survey respondents (57%) said they had recommended the program. 

Reasons for Dissatisfaction 

Cadmus asked survey respondents about their experiences with specific aspects o f the program. 

Although the vast majority reported high satisfaction with their overall program experience, a small 

number of respondents indicated they were dissatisfied with some aspect o f the program. Their reasons 

are explored in greater detail in the program-specific chapters of this report. 

In general, participants' reasons for reporting dissatisfaction were: 

• Application. Paperwork took too long to complete, there was too much of it, or it took too long 

to receive approval for application. 

• Rebates. Rebates were too low or took too long to receive. 

• Equipment. The purchased or installed equipment was unsatisfactory. 

• Benefits. The participant did not see any energy-saving benefits. 
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• Program partners and trade allies. Participants had poor experiences with implementers or 

contractors or had difficulty finding contractors. 

• Energy-efficiency kits. LEDs were not included in the energy-efficiency kit (delivered through the 

Student and Parent Energy Efficiency Program). 

Most program participants were very satisfied with PPL Electric and almost half said their 

opinion of PPL Electric improved significantly or somewhat as a result of their participation. 

Cadmus asked survey respondents about their overall satisfaction with PPL Electric as an electric service 

provider and if their experiences with the programs had changed their opinion of PPL Electric. As 

illustrated in Figure 5, the majority of respondents across ail programs rated their satisfaction with 

PPL Electric as an 8, 9, or 10 on a scale of 1 to 10. Seventy-two percent of respondents rated PPL Electric 

as an 8 or higher in PY5. This is slightly lower than in PY4 when 77% of all survey respondents rated their 

satisfaction with PPL Electric as 8 or higher. 

Figure 5. Satisfaction wi th PPL Electric by Program 

Q Total Customers (n=l,133) 
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Source: Survey question, "Using a 10-point scale where, 1 means 'unacceptable', 5 means 'average' and 10 means 
'outstanding', using any number from 1 to 10, how do you rate PPL Electric overall as a provider of electric service to your 
organization/home?" 



Seventy-three percent of PY5 Act 129 program participants rated PPL Electric an 8, 9, or 10 as a provider 

of electric service compared to 68% of general population survey respondents. It is unclear if Act 129 

program participants' satisfaction with the program influenced their satisfaction with PPL Electric as a 

provider of electric service. 

Compared to participants in other programs, a higher proportion of Custom Incentive Program 

participants rated PPL Electric lower than other programs. All but one of the respondents who rated 

PPL Electric lower than an 8 rated it as a 7. One respondent expressed dissatisfaction with the way the 

implementer handled the measurement and verification (M&V) portion o f the project. PPL Electric is 

aware of these concerns and is actively addressing them. 

Forty-nine percent of all survey respondents in PY5 reported that their opinion either improved 

significantly or improved somewhat as a result of participating in a PPL Electric rebate program. This is 

an increase over PY4 where only 34% gave these ratings. Almost half (48%) reported that their opinion 

of PPL Electric had not changed as a result of the program, a decrease in PY5 from the 61% in PY4. Only 

2% reported that their opinion either decreased significantly or decreased somewhat. (One percent said 

they did not know.) 

Energy-Efficiency Knowledge, Actions, and Purchasing Patterns 

Participants in PPL Electric's programs view themselves as more knowledgeable about energy 

efficiency than the general population. 

Cadmus asked all survey respondents to rate their general knowledge about how to save energy at 

home or their place of business. When provided with a four-point word scale of very, somewhat, not 

too, or not at ail knowledgeable, the majority of respondents across all programs and segments and in 

the general population survey viewed themselves as somewhat knowledgeable. 

However, we found statistically significant differences between customers who had participated in a 

PPL Electric program and general population customers—participants were significantly more likely to 

rank themselves as very knowledgeable (p-value <.01), while general population respondents were 

significantly more likely to view themselves as not too knowledgeable (p-value <.01). This difference 

occurred across both residential and nonresidential segments, Figure 6 shows the responses by ranking. 



Figure 6. Customer Knowledge of Energy Efficiency: 
General Population vs. Program Participants 
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Source: "How would you rate your current knowledge about how to save energy in your home/business? 
Would you say you are..." Participant data aggregated from surveys for the following programs: Appliance 
Recycling, Residential Retail, Residential Home Comfort (all components). Student and Parent Energy 
Efficiency (classroom and workshop participants), Custom Incentive, Prescriptive Equipment (standard and 
direct discount paths). General population data aggregated from residential and small business surveys. 

One possible explanation for this difference is that people who are more knowledgeable are more likely 

to participate in a rebate program. Alternatively, the rebate programs may be educating the customers 

or, at the very least, helping customers feel more empowered about their choices to save energy, thus 

increasing the rating they give of their own knowledge. An example of the evidence pointing to the 

latter is that a strong majority of participants (78% residential and 85% nonresidential) reported that, 

upon learning about the rebate program, the information they received also increased their 

understanding about energy efficiency.2 

However, these participants do not typically look to PPL Electric as a source of information on ways to 

save energy. Just 16% of residential program participants reported doing so, slightly higher than the 10% 

of the general population respondents. Business customers were more likely to seek information from 

PPL Electric; 32% of all nonresidential participants cited PPL Electric as a resource for energy efficiency 

information, which was the most common response. 

2 Includes data from Appliance Recycling, Residential Retail, Residential Home Comfort (all components), 
Custom Incentive, and Prescriptive Equipment surveys. 
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A strong majority of customers said they take steps to save energy at home, reporting a wide 

range of behaviors but using only a few strategies consistently. For example, most people 

turn off lights. They may need more education about other low- or no-cost energy-saving 

solutions. 

Ninety percent of all residential survey respondents reported that they took steps to save energy at 

home. This percentage was the same for participants in a PPL Electric program and in the general 

population. When asked an open-ended question about the steps they take, respondents provided a 

wide variety of answers ranging from no-cost energy-saving behaviors to installing new equipment and 

making home envelope improvements (Figure 7). 

Figure 7. Steps Taken at Home to Save Energy 

Turn off electronics when not in use 

Hang clothes on clothesline 

Use electronics or appliances less frequently 

Shorter or fewer showers 

Window/door treatments 
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Wash clothes In cold water 

EE windows or doors 
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Turn down water heater temp 

Install EE lighting 

Unplug devices when not In use 

Adjust thermostats 

Turn off lights 
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Source: "Do you take any steps to save energy at home on a regular basis?" (If yes),"What steps do you take?" Data aggregated 
from: Appliance Recycling, Residential Retail, and residential general population surveys. NOTE: Multiple responses were 
allowed, so percentages exceed 100%. 

These responses indicate that most customers are knowledgeable about two main energy-saving 

behaviors—turning off lights when leaving the room and adjusting thermostats. Because few 

respondents mentioned other energy-saving behaviors, this indicates an opportunity for PPL Electric to 

increase customer awareness of (and subsequently influence) other easy, no- or low-cost actions to 

reduce their electric bills. 

11 
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Residential customers put more emphasis on energy efficiency when making purchasing 

decisions than business customers do, especially after they participated in a PPL Electric 

rebate program. 

Cadmus asked respondents how much energy efficiency factors into their decision to purchase new 

products and appliances for the home or for capital upgrades in a business. On a four-point word scale 

of very, somewhat, not too, or not at all important, 67% of residential program participants reported 

that energy efficiency was very important compared to only 47% of business participants. This difference 

is statistically significant (p-value <0.01). 

Notably, there was also a statistically significant difference between residential program participants 

and the general residential population (Figure 8), but no difference between nonresidential participants 

and the general nonresidential population. For small businesses, 42% of the general population 

respondents reported that energy efficiency was very important compared to 40% of participants in 

PPL Electric's direct discount channel. 

Figure 8. Importance of Energy Efficiency to Residential Customers 
When Shopping for Products and Appliances 

• Gen. Population (n=301) m Participant (n=454) 

80% 

67% 

-4%" 
1% 2% 

Very Important Somewhat Important Not too Important Not Important at all 

Source: "When shopping for products or appliances, how much does energy efficiency typically factor into your 
decision? Would you say energy efficiency is..." Participant data aggregated from surveys for the following 
programs: Appliance Recycling, Residential Retail, Residential Home Comfort (all components). General population 
data from the residentfal survey. 

Among nonresidential customers, there were large differences between programs, which indicates 

trends in purchasing may correlate with business size. Surveys with a sample of program participants 

found that nearly three-quarters (73%) of Custom Incentive Program participants, typically large 

business customers, said that energy efficiency was very important. Just 40% of direct discount survey 

respondents and 51% of standard prescriptive lighting respondents who took part in the Prescriptive 

Equipment Program said that energy efficiency was very important. (Although the standard path of the 
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Prescriptive Equipment program is open to customers of all business sizes, we found that participating 

businesses were quite small; 75% of the survey respondents had 25 employees orfewer). 

All business customers responding to surveys reported cost as the primary barrier to making energy-

efficiency upgrades, and some cited that PPL Electric could help overcome this challenge by providing 

more information about ways to save energy. 

PPL Electric has an opportunity to influence business customers' corporate policies and energy 

management through training. 

The surveys asked participants if their businesses have goals in place to reduce energy consumption, if 

corporate sustainability policies exist to guide purchases or procurements, and the extent of any 

previous energy management training. Custom Incentive Program respondents were more likely to have 

such policies at their organizations than respondents in the Prescriptive Equipment Program (both 

standard and direct discount paths), and they were also more likely to have dedicated resources to train 

staff on energy management. These types of policies and investments, which encourage businesses to 

pursue energy efficiency, were rarely cited by Prescriptive Equipment Program survey respondents. 

In a follow-up question, a large number of respondents indicated interest in attending further energy 

management training. Nearly three-quarters (73%) of Custom Incentive Program participants, 21% of 

direct discount, and 34% of prescriptive lighting participants said Yes when asked if they would be 

interested in attending training offered by PPL Electric (building operator certification was cited as an 

example). 

Figure 9 compares the percentage of respondents reporting corporate policies and investment in 

training. 
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Figure 9. Corporate Policies and Training among Nonresidential Program Participants 

—0— Custom Incentive (nail) 
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Goal for Reducing Energy Corporate Purchasing Policies Allocated Resources to 
Consumption Regarding Energy Efficiency Training 

Sources: "Does your company have a goal for reducing energy consumption?," "Does your company have corporate 
policies regarding energy efficiency that are considered when purchasing new equipment?," and "Has your company 
allocated resources for training about energy management in the past year?" 

Customers in older age groups were more knowledgeable about energy efficiency and more 

likely to engage in activities to save energy, while other demographic factors had no 

influence. 

Cadmus examined a number of variables to explore potential correlation between energy-efficiency 

knowledge or behavior and demographic characteristics. We found age was a reliable predictor of three 

key respondent characteristics: 

• Level of knowledgeable about energy efficiency, 

• Whether the person took steps to save energy at home, and 

• The importance of energy efficiency in product and appliance purchases. 

According to a chi square test of independence, each one of these characteristics had a positive 

correlation with age at 95% confidence. In general, older age groups were more knowledgeable and 

took more actions to save energy. 

For example, people who were 41 years old and older were more likely to say that they were very 

knowledgeable about ways to save energy at home than people in their 20s and 30s (32% and 11%, 

respectively). Similarly, people between 25 and 33 years old were the most likely group to say they were 

not too knowledgeable; 22% of this group ranked itself as not too knowledgeable compared to just 6% of 

people in other age groups, on average. 
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Ninety-three percent of people between 34 and 75 years old said they took steps to save energy at 

home compared to 83% of people younger than 34. The likelihood that a respondent viewed energy 

efficiency as very important when making a product or appliance purchase increased steadily with age, 

as shown in Figure 10. 

Figure 10. Percentage of People Reporting Energy Efficiency is Very Important 
When Purchasing Products and Appliances, by Age Group 

Source: "When shopping for products or appliances, how much does energy efficiency typically factor into your 
decision? Would you say energy efficiency is..." Data aggregated from: Appliance Recycling, Residential Retail, 
Residential Home Comfort (all components) and residential general population surveys (n=699). 

These findings were not related to the number of people living in each household, indicating age could 

be independently driving attitudes and behavior changes toward energy regardless of family size. Just as 

important may be the null hypothesis income and education, which are two other key variables often 

associated with energy efficiency and environmental stewardship. No correlation existed between these 

social characteristics and the questions we posed to assess energy-efficiency knowledge and behaviors. 
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Willingness to Pay for LEDs 

Residential customers were more willing to purchase LEDs than small business customers at 

all price points except the cheapest. 

When presented with hypothetical price scenarios of $15, $10, $7, and $5 for LED bulbs, residential 

customers said that they would be willing to buy an LED over a CFL more often than business customers, 

as indicated by a response of very likely or somewhat likely. This difference was statistically significant 

(p-value < .01) at every price point except $5, where the percentage of customers either very likely or 

somewhat likely to buy the bulb was similar for both groups (70% of residential customers and 66% of 

small business customers). Figure 11 shows the percentages of residential and small business 

customers' willing to pay for LEDs at each price point. 

Figure 11. Likelihood to Purchase LED over CFL at Various Price Points by Sector 

Residential (n=215) Small Business (n=3S5) 

• Somewhat likely a Very Likely • Very likely • Somewhat likely 

$5 28% 42% 31% 

23% 

%3& 11% 

16% 8% $15 g7%| 

Percentage of Respondents 

Source: Residential Retail Lighting Survey, questions F12, F15, F16, and F17; Small Business Cross-Sector Sales Lighting Survey, 
questions A8, A9, A10, and A l l . "If a typical LED cost $5/$7/$10/$15, how likely would you be to purchase the LED instead of a 
CFL? Would you say..." 

Customers in both segments were more willing to pay for an LED—at all price points—if they 

had previously purchased one. 

The surveys asked if respondents had previously purchased LEDs. This factor had a large impact on the 

likelihood to purchase LED bulbs at various price points; results showed that customers who had 

experience with LEDs were willing to pay more. 

Purchasers of LEDs were more likely to purchase an LED over a CFL than non-purchasers of LEDs, 

regardless of price points. Residential purchasers were, on average, 31.5% more likely to purchase an 

LED over a CFL than non-purchasers. Small business purchasers were 25% more likely. Differences were 

statistically significant at every price point, for both residential and small business customer (p-value 

<.05). The next two figures show the likelihood of purchasing an LED at various price points for 
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purchasers (Figure 12) and non-purchasers (Figure 13). Figure 13 contains an additional data point in 

grey to illustrate the percentage drop between purchasers and non-purchasers in their willingness to 

pay at various price points. 

Figure 12. Purchasers' Likelihood to Purchase LED over CFL 
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LED Price Point 
Source: Residential Retail Lighting Survey, questions F12, F15, F16, and F17 (n=42); Small Business Cross-Sector 
Sales Lighting Survey, questions A8, A9, A10, and A l l (n=55). "If a typical LED cost $5/$7/$10/$15, how likely 
would you be to purchase the LED instead of a CFL? Would you say..." 

Figure 13. Non-Purchasers' Likelihood to Purchase LED over CFL 
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Source: Residential Retail Lighting Survey, questions F12, F15, F16, and F17 (n=173); Small Business Cross-
Sector Sales Lighting Survey, questions A8, A9, A10, and A l l (n=330). "If a typical LED cost $5/$7/$10/$15, how 
likely would you be to purchase the LED instead of a CFL? Would you say..." 
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Comparison with Baseline Study Willingness to Pay Data 

In the 2014 Pennsylvania statewide residential baseline study,3 researchers asked residential customers 

a series of questions about willingness to pay for various energy-efficient technologies including LEDs. 

The study's methodology was different than the Cadmus survey methods. Our survey asked customers 

about willingness to pay for bulbs at price points of $15, $10, $7, and $5, with the hypothetical scenario 

of purchasing the LED over a CFL. The Statewide Evaluator (SWE) survey asked customers about their 

willingness to pay for the incremental cost above a standard replacement bulb, without specifying what 

the bulb was. They asked customers their likelihood to purchase the bulb if the bulb costs $19 more, $14 

more, $10 more, and $5 more. They also asked this question on a scale of zero to 10. By aggregating 

responses of 8, 9, and 10, we can roughly compare to the Cadmus word scale choice of very likely. 

Due to the significant differences in methods and questions, it is hard to draw conclusive comparisons 

between the two results. However, it is worth noting some general trends. Respondents in the SWE 

study seem much more likely to pay for LEDs at a high cost. For example, 20% of the respondents were 

very likely (as measured by a response of 8, 9, or 10) to purchase an LED at the most expensive 

scenario—costing $19 more than the standard replacement bulb. Twenty-nine percent (29%) were very 

likely to purchase the LED if it cost $14 more. In Cadmus' survey, just 8% of respondents reported they 

would be very likely to purchase an LED that cost $15. 

Two possible explanations for these differences are: 

• In the SWE survey, respondents were told that the LED lasted 19 years longer than the standard 

replacement and saved $3.50 per year. This information may have increased respondents' 

willingness to pay. 

• Socially desirable biases may be stronger during in-person interviews than during phone 

interviews, leading respondents to over-report their willingness to pay for the energy-efficient 

technology. 

PY5 Portfolio Recommendations Status 
The table containing the status of each recommendation is included in Appendix A of the report titled 

"PY5 Annual Report." 

GDS Associates, April 2014. "Pennsylvania Statewide Act 129 Phase 11 Residential Baseline Study," Presented to 
the Pennsylvania Public Utility Commission. 
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Residential Retail Program 

For the Residential Retail program, the PY5 process evaluation activities were these: 

Participant surveys (n=150) 

General residential surveys (n=300) 

Program staff and implementer interviews (n=2) 

Program literature review and benchmarking 

Database and QA/QC review of records 

Process map review 

Achievements Against Plan 
In PY5, the program achieved 100% of its planned MWh/year savings,4 56% of its planned MW savings, 

104% of its annual bulb-saies target, and 77% of its annual equipment units target (Table 2). 

Overall, the Residential Retail Program met its PY5 planned MWh/year savings, achieved fewer of its 

planned MW reduction, and reached its bulb-sales target but achieved fewer of its equipment-

participation target. At the end of PY5 (May 31, 2014), the Residential Retail Program had achieved: 

• 39% of its 229,275 MWh/year three-year planned savings 

• 22% of its 39.89 MW three-year planned demand reduction 

• 32% of its 5,905,000 three-year bulb-sales target 

• 59% of its three-year equipment participation target of 15,730 units 

Table 2. Residential Retail Program Savings 

r "( ! 'PYSU/efifiedi 
: 'Sayings. 

, ' !RY5!Planned! -
Saymgs • 

: iRercehtageiof 1 

[ 'iRYSiRlanhedi 
Savings,., 

IPY5;PY7/. ; 
IPlannedfSavihgs 

; |percentage'ofr 
IPY^PY^mi^hnedi 

Savings^ 
MWh/yr 90,314 90,054 100% 229,275 39% 

MW 8.92 16 56% 39.89 22% 

PPL Electric revised the three-year program plan and eliminated TVs and smart strips (included as 

"equipment"). They also revised the target of 9,500 ENERGY STAR® refrigerators and changed it to 600 

ENERGY STAR "Most Efficient" refrigerators. Therefore, the PY5 target of 12,110 units was changed to 

1,800 units for PY6 and PY7. 

4 Planned savings are based on PPL Electric's revised EE&C Plan (Docket No. M-2012-2334388) filed with the 
Pennsylvania PUC on April 7, 2014, Table E6, pp.51 
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Program Delivery 
The Residential Retail Program offers rebates and upstream incentives for energy-efficiency products 

sold in retail stores and offers smart strips through a direct install giveaway program. The program's 

implementer, Ecova, manages this program. They work directly with manufacturers and retail stores and 

operate a call and rebate processing center for program participants. 

The program involves the following components: 

Residential Lighting 

• The lighting component of the program offers discounted CFLs, LEDs, and specialty CFLs in PY5, 

and it will transition to discounting only LEDs by PY6. PPL Electric offers upstream incentives to 

manufacturers, which in turn enable retailers to discount bulbs for customers. 

• The lighting component of this program also involves CFL and LED giveaway events, and it 

distributes information about energy-efficient lighting and brochures online and at participating 

retailers and community events. 

• The implementer makes CFL recycling bins and recycling educational materials available 

throughout the PPL Electric territory at retailers that discount CFLs. PPL Electric posts these CFL-

recyciing locations on its website. 

Residential Efficient Equipment Measure Rebates 

• The efficient equipment component o f the Residential Retail Program provides rebates for 

energy-efficient refrigerators and heat pump water heaters (HPWHs). Customers must submit a 

mail-in rebate application. 

Residential Efficient Equipment Midstream Incentives 

• The program offered free smart strips to end-use customers in PY5 but will eliminate this 

measure once the initial inventory is depleted. 

• The program offered midstream incentives to retailers for energy-efficient televisions in PY5 but 

eliminated this measure in January 2014. 

Cadmus developed a process flow map that diagrams the program's roles, responsibilities, and activities 

(see Figure 15, Figure 16, and Figure 17 at the end ofthis chapter). The first chart shows the process by 

which customers become aware of the program. The next two charts show the roles and responsibilities 

involved in carrying out the program, from the point at which the customer participates to the 

verification of savings. 

Program Changes and Outcomes 

PPL Electric began to increase the number of LEDs offered through the upstream lighting component of 

the program in PY5—and to phase out discounts for CFLs—in preparation for the shift to discount only 

LEDs in PY6. Because of the higher cost of LEDs and in response to Cadmus' recommendation to increase 
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the incentive level on more expensive products, PPL Electric increased the per-bulb incentive for LED 

bulbs offered during PY5. 

In the equipment component of the program, PPL Electric eliminated the midstream incentives for 

televisions, partly because o f the difficulty in staying ahead of the natural market adoption and ensuring 

a high net-to-gross (NTG) ratio in such a rapidly-changing market. 

Program Tracking 
This section discusses the factors affecting the program's realization rates during PY5 and PPL Electric's 

systems and processes to track data and monitor the program. 

Because Cadmus calculated savings for all residential lighting records, the ex post verified energy and 

demand savings are equal to the ex ante energy and demand savings, unless errors or omissions in the 

quantities of bulbs reported are discovered upon review o f the implementer's data extracts. Therefore, 

the realization rate for PY5 is 100% for upstream lighting. 

We did not find any errors in our sample of rebate forms or incorrect quantities in the energy efficiency 

management information system (or EEMIS, PPL Electric's tracking database). Therefore, we did not 

make any ex post adjustments to rebated measures in PY5. 

We did make ex post adjustments to smart strips based on a verified installation rate of 91%. 

Residential Retail Equipment Program Components 

Market ing and Outreach 

Cadmus asked survey respondents how they heard about the program. The majority of HPWH 

respondents (61%) heard about the program through retailers, and 11% of respondents said they 

learned about the program through a contactor. The remaining respondents heard about the program 

from PPL Electric, from a relative or friend, or some other source. 

Tax Credit f o r Heat Pump Water Heaters 

Most HPWH purchasers responding to the survey (87%; n=87) were aware of the federal tax credit, 

which was in effect until December 31, 2013.5 Of these respondents, 24% said they were very likely to 

have purchased the unit without the federal tax credit, 43% said they were somewhat likely, and 25% 

said they were either not too likely or not at all likely. These data indicate that the federal tax credit had 

a moderate, but not strong, amount of influence on customers' purchase decisions. Over half (55%) of 

the respondents said they made their purchase sooner than they would have otherwise in order to take 

advantage o f the federal tax credit before it expired. 

5 A federal tax credit of $300 was available for HPWHs placed in service between January 1, 2012, and 
December 31, 2013. Of the 908 HPWH rebates processed in PY5, 81% were installed prior to December 31, 
2013, and thus were eligible for this credit. 
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An analysis of the monthly rebate data (provided in EEMIS) confirms that the expiration of the tax credit 

spurred HPWH purchases at the end of 2013. Figure 14 shows the number of HPWHs rebated in PY5. 

Although it is likely that not all rebates for units installed in the early part of 2014 have been processed 

and recorded in EEMIS, data indicate that PY5 participation may have dropped since 2013. 

Figure 14. PY5 Heat Pump Water Heaters Installed by Month 

as 

Jun-13 Jul-13 Aug-13 Sep-13 Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 

Installation Month 

Source: EEMIS data from PY5; install dates run only through March due to lag in rebate processing. 

Satisfaction 

Satisfaction with the Residential Retail Program overall was high in PY5. Ninety-seven percent of all 

survey respondents reported they were very satisfied or somewhat satisfied with their overall 

experience. The most common source of dissatisfaction was the amount of time to receive the rebate. 

Thirty percent of participants reported waiting more than six weeks to receive a rebate check. This was 

only 20% for refrigerator purchasers. 

Importance ofthe Rebate 

The importance of receiving a rebate on purchase decisions was very important for 54% of HPWH 

purchasers but 16% for refrigerator purchasers. As expected, HPWH offers the largest rebate so these 

respondents were more influenced by the rebate than refrigerator respondents. 
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Upstream Lighting Program Component 

Bulbs Purchased and Used 

Although awareness of CFLs and LEDs was relatively similar among respondents, bulb purchases differed 

greatly. Of the 287 respondents who were aware of CFLs, 47% had purchased them in the past six 

months and 7% had received one or more CFLs for free (137 respondents). Of the 276 respondents 

aware of LEDs, just 23% had purchased them and 3% had received one or more LEDs for free 

(57 respondents). 

Cadmus asked each respondent who purchased bulbs how many bulbs he or she had either purchased 

or received during the previous six months. Respondents reported purchasing between one and 55 CFLs 

(136 respondents) and between one and 50 LEDs (47 respondents).6 The average number of bulbs per 

respondent was 8.2 CFLs and 6.4 LEDs. 

Cadmus uses these numbers to estimate the number of households purchasing discounted bulbs (as a 

proxy for the number of participants) in the upstream lighting component of the Residential Retail 

Program by dividing the total number of discounted bulbs by these metrics. In PY5, based on this 

method, Cadmus estimated that the 1,891,862 discounted bulbs were purchased by 235,014 

households. 

Satisfaction with CFLs and LEDs 

Respondents who used LEDs were significantly more satisfied with their bulbs than CFL users.7 Ofthe 

respondents who had used LEDs, 69% were very satisfied, and 22% were somewhat satisfied. Ofthe 

respondents who had used CFLs, just 47% said they were very satisfied with them, and 38% were 

somewhat satisfied. 

Only 12% of the 296 customers responding to the survey who were aware of either CFLs or LEDs (or 

both) knew that PPL Electric provides funding to reduce the price of these bulbs. However, 30% of these 

296 respondents had seen PPL Electric educational materials about the energy-saving benefits of these 

bulbs. 

Willingness to Pay: LEDs 

Respondents answered questions about the price they were willing to pay for LEDs. We assessed this at 

various price points that were less expensive than the base case of $15. We provided these scenarios to 

Cadmus excluded from the calculation of installation rates any respondents who said more bulbs were 
installed than they said they had purchased. In addition, we excluded from our calculations (of both 
installation rates and bulbs-per-participant averages) data from two respondents who purchased 60 and 150 
LEDs and said none were installed. (The respondent who said he or she purchased 150 LEDs indicated these 
were seasonal lights, suggesting they were not general-service bulbs.) 

The difference between the respondents who were very satisfied with LEDs and those who were very satisfied 
with CFLs is statistically significant at 90% confidence, p < .01. 
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LED purchasers who did not recall the price they paid, as well as to respondents aware of LEDs but who 

had not purchased any in the past six months. Just over half of these respondents (53%) reported they 

would be likely to buy a bulb that cost $10. Over two-thirds (70%) said they would be likely to buy the 

LED if it cost $5. 

Replacement Type 

Most respondents said the next time a bulb burns out they would replace it with the same kind of bulb. 

If a CFL bulb burns out, 85% of respondents said they are very or somewhat likely to replace it with 

another CFL. If a LED bulb burns out, 90% of respondents said they are very or somewhat likely to 

replace it with another LED. 

Bulb Recycling 

Of the 77 respondents who had disposed of any CFLs in the past year, 58% said they threw them in the 

trash, 22% said they recycled or took them to a hazardous waste center, and only 8% said they brought 

them to a retail store for recycling. Of the 137 who had not disposed of a CFL (or were unsure if they 

had), only 40% said they would throw them in the trash when given a hypothetical scenario. These 

findings are similar to how people disposed of (or would hypothetically dispose of) CFLs in the previous 

two years, indicating that knowledge around disposal has not changed very much. 

Further, just 10% of respondents knew that PPL Electric provides CFL recycling bins at retail locations 

and a small fraction of that group had seen the bins in the past six months. 

We asked respondents who were aware of CFLs what, if any, concerns they had, and about 40% 

expressed concern about toxicity or special handling requirements. 

Benchmarking Against Other Programs 
This section discusses the results of Cadmus' benchmarking effort against similar programs offered by 

other utilities and summarizes specific program metrics such as delivery channels, program awareness, 

and factors affecting freeridership. 

Program Delivery Channels 

In addition to the upstream buy-down, Efficiency Maine sent 78,696 CFLs to participants in its Appliance 

Recycling Program and distributed 168,960 CFLs through a food bank. 

Ameren Missouri uses a social marketing distribution channel to deliver free CFLs to low-income 

customers. Ameren Missouri's PY13 evaluation reports that there are several types of nonprofit 

organizations in this channel, but they are primarily food banks in areas comprising at least 80% Ameren 

Missouri customers. The evaluation assumed that the bulbs distributed through this channel had a NTG 

ratio of 100%. 
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Program Awareness 

Low awareness of upstream lighting programs appears to be common. The Wisconsin Focus on Energy 

customer survey found that almost three-quarters (74%) of respondents did not know that it bought 

down bulb prices. The Efficiency Maine Residential Lighting process evaluation found that 61% of 

respondents who purchased CFLs did not know about discounts or markdowns. Ameren Missouri found 

that only 25% of respondents knew they had purchased an Ameren Missouri-discounted CFL (in other 

words, 75% who purchased bulbs did not know). 

Marketing and Outreach Strategies 

Similar to PPL Electric, the FirstEnergy companies and Ameren Missouri found that in generating 

customer awareness of product rebates, retailers were the most effective marketing ally; 

communication from contractors to customers was low. 8 

The evaluations reviewed noted the missed opportunity of not using HPWH contractors or installers to 

inform customers about the rebate. For example, two-thirds (66%) of Ameren Missouri participant 

survey respondents who purchased equipment through contractors said their contractor did not inform 

them of the rebate program. 

The Efficiency Maine report stated that future marketing plans will place increasing emphasis on heat 

pump technologies, including HPWHs. The report recommends that this will require developing 

outreach channels beyond retailers because these technologies tend to be installed by professional 

contractors. 

Factors Affecting Freeridership 

Low incentives relative to retail price, regardless of the incremental cost of efficient equipment, have 

been shown to increase freeridership. Both the Focus on Energy and Efficiency Maine evaluations 

suggested that lower incentives relative to retail price may be the driver of the lower NTG ratios for 

specialty and LED bulbs. Rapidly changing markets, such as for televisions, can also make it difficult for 

incentive programs to keep ahead of natural market adoption. 

PPL Electric has already made several changes to address these issues, such as eliminating the 

midstream incentives for televisions and increasing the incentive and required efficiency tier for 

refrigerators. Because the upstream lighting program in PY6 will consist entirely of LEDs, an emerging 

and relatively expensive technology, it will be important for PPL Electric to monitor the effect of 

incentive levels on participation and sales lift attributable to the program. 

The NTG ratio for Ameren's RebateSavers is notably high. The 2013 impact evaluation estimates 

freeridership at the measure level and found that freeridership was less than 15% for HPWHs. Spillover 

(participant and nonparticipant) totaled less than 4% and was not broken down by measure. This 

FirstEnergy companies in Pennsylvania are Metropolitan Edison (Met-Ed), Pennsylvania Electric (Penelec), 
Pennsylvania Power (Penn Power), and West Penn Power. 
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resulted in a NTG ratio of 89% for HPWHs, which accounted for about 68% of the savings for all rebated 

measures; rebated measures comprise about 11% of total program savings. (Energy-efficiency kits, 

comprising about 78% of program savings, had a combined freeridership score of 15%.) 

Conclusions and Recommendations 
The full list of conclusions and recommendations is included in Appendix A, Table A-2 of the report 

titled "PY5 Annual Report." 

Process Maps 
The process maps for the Residential Retail Program are Figure 15, Figure 16, and Figure 17. 
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Figure 15. Customer Awareness Process 

PPL Electric Residential Retail Program - Residential 
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Figure 16. Participation and Data Processing - Upstream Lighting 
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